Analysis of DNA fragmentation using a dynamic size-sieving polymer solution in capillary electrophoresis.
Various natural and induced processes cause DNA fragmentation. Examples of these processes include apoptosis, enzymatic digestion, free radical production from ionizing radiation, photoscission by laser radiation and thermal degradation. Slab gel electrophoresis has been used most often to monitor such DNA damage. We have investigated with capillary electrophoresis the use of a new size-sieving polymer solution, TreviSol-CE (TS-CE), to monitor the DNA fragments produced from a variety of degradation processes. This polymer solution provides high run-to-run migration time and peak width reproducibilities and high separation efficiency of double-stranded DNA fragments in the 500 to 7000 base pair size range. Analysis of apoptotic DNA fragments suggested the presence of multiple nucleosomes within each cell type investigated. For irradiated DNA standards, peak-width-at-half-height and peak area were used to monitor the progress of DNA fragmentation. For both apoptotic DNA and irradiated DNA standards, fine structural features of fragmentation were revealed.